notes of w eather, cloud, and sunshine, have been tran sm itted , as usual, to the Meteorological Office.
Report
o f the Kew Observatory Committee fo r the Year ending December 31, 1896.
The operations of The Kew Observatory, in th e Old Deer P a rk , Richm ond, S urrey, are controlled by the Kew O bservatory C om m ittee, which is constituted as follows :-M r. P. G alton, Chairman.
C aptain W . de W . Abney, C.B., R .E . P rof. W . G. Adams. C aptain E. W .C re a k , R .R . P rof. G. C. Poster On F eb ru ary 16 the Com mittee sustained a severe loss by the death of General J. T. W alker, C.B., who had been a m em ber and constant a tte n d a n t of th e Com mittee during ten years, and whose valuable assistance was of special im portance to them in fu rth e rin g pendulum experim ents made for geodetic purposes.
The vacancy on th e Com m ittee th u s occasioned was filled by th e appointm ent of D r. Jo hn P erry, Professor of M echanics and M athe m atics in th e R oyal College of Science, South Kensington.
The work at the Observatory m ay be considered under the fol low ing h eads:-1st. M agnetic observations. 2nd. Meteorological observations. 3rd. Solar observations. 4th. Experim ental, in connexion w ith any of the departm ents. 5 th. Verification of instrum ents. 6th. R atin g of W atches and M arine Chronometers. 7th . Miscellaneous. 
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I. M agnetic O bservations.
T he M agnetographs have been in constant operation throughout th e year, and the usual determ inations of the Scale V alues were made in January.
The ordinates of the various photographic curves rep resen tin g Declination, H orizontal Force, an d V ertical F orce were th en found to be as follows :-Declinom eter : 1 inch = 0° 22',04. 1 cm. = 0° 8 ''7.
Bifilar, Jan u ary 15, 1896, for 1 inch £H = 0'0280 foot g ra in units.
,, 1 cm. ,, = 000051 C.G.S. units. Balance, Jan u ary 16,1896, for 1 inch oV = 0 -0276 foot g rain units.
,, 1 cm. " = 0'00050 C.G.S. units.
The m agnetic curves d u rin g th e p ast year have been quite free from any very large fluctuations. Some of the principal variations th a t were recorded took place on the following d a y s :-Jan u ary 3-9, 19-20, 30-31; F ebruary 1-4, 13-14, 28-2 9 ; M arch 4, 2b 2 8; A pril 21 25; M ay 2-3 ; Ju n e 16; S eptem ber 18; October 9-12 ; Novem ber 7-8 ; and D ecem ber 3-4.
The earthquake of December 17 wras shown slightly on th e D eclina tion curve, but more d istinctly on the H orizontal Force curve, though th e disturbance on the la tte r curve only equalled th a t due to a change •of 0 -00004 in th e H orizontal Force in th e C.G. S. units. The hourly means and diurnal inequality of the m agnetic elem ents for 1896, for th e quiet days selected by the A stronom er Royal, will be found in Appendix I.
The mean values at the noons preceding and succeeding the selected qu iet days are also given, but these of course are not employed in calculating th e daily means or inequalities.
The following are the mean results for the entire y e a r :-Mean W esterly D eclin atio n . ............... 17u 10'*8. Mean H orizontal Force........................ 0T8309 C.G.S. units. Mean Inclination ................................. 67° 22r, 3. Mean V ertical F o rc e ............................. R43924 C.G .S. units. Observations of Absolute Declination, H orizontal Intensity, and Inclination have been made weekly, as a rule.
A " R ichard " T herm ograph has been in constant action in the M agnetograph Room all through the year in order th a t its readings may be compared w ith the observed readings of the Therm om eter placed under the Vertical Force shade.
A s in 1895, a T able of recent values of th e M agnetic Elem ents at th e O bservatories whose publications are received a t Kew was con trib u te d to ' Science P ro g ress,' appearing in th e A u g u st num ber. A sim ilar table, b u t containing m ore recent data, w ill be found in A ppendix I a to th e present R eport.
W ith th e consent of the Com m ittee, an analysis of the non-cycliceffects in the Declination, H orizontal Force, and V ertical l o i c e resu lts for th e selected " quiet days " of the six years 1890 to 1895 was draw n up and discussed by the S uperintendent, and appears as the R ep o rt of ' th e B. A. Com m ittee for the Comparison and R educ tion of M agnetic O bservations, ' Liverpool, 1896. A t the req u est of Professors von Bezold and Eschenhagen, th e O bservatory p articipated in a combined scheme of eye observationsof the D eclination and H orizontal Force a t in terv als of five seconds d u rin g an hour on each of the four days F eb ru ary 27, 2b, and M arch 12, 13. On the two last occasions use was made of a very delicate declinom eter w ith quartz fibre suspension, specially devised by Professor C. V. Bovs, F .R .S ., enthusiastic assistance being given by Messrs. Cooper and Sansom, students a t th e Royal College of Science, South Kensington. O wing to th e erratic behaviour of th e lim elight employed to illum inate the declinom eter m irror, the results were u n fortunately less successful th an m ight have been desired.
The M agnetic Instru m ents have been studied, and a knowledge of th e ir m anipulation obtained, by Commanders S m yth and H em ing and L ieutenants M onro and Somerville, of the Royal Navy.
Inform ation as to m agnetic data or experim ental details has been supplied to P rofessor R ucker, Dr. E. A tkinson, Lieutenant-Colonel Gore (Trigonom etrical Survey of India), C aptain Lyons, L.E., and C aptain Schiick, and the two latter gentlem en com pared th eir in strum ents w ith the O bservatory standards.
Copies of m agnetic curves were supplied to Dr. J. A. Fleming* F .R .S ., for use in his lecture before the B ritish Association on " T h e E a rth as a G reat M agnet."
The several self-recording instrum ents for the continuous reg istra tion of A tm ospheric Pressure, Tem perature of A ir and W et-bulb, W in d (direction and velocity), B right Sunshine, and R ain, have been m aintained in reg u lar operation throughout the year, and the standard eye observations for the control of the autom atic records duly registered.
The tabulations of the meteorological traces have been regularly made, and these, as well as copies of the eye observations, with sim ilar lines, an d in p artic u la r com parisons have been m ade of th e p o ten tial a t th e spot w here the je t of the w ater-dropper breaks up w ith th a t a t a statio n outside the im m ediate influence of th e O bserva to ry buildings.
Aneroid B arom eters. ■ -A la rg e num ber of experim en m ade in continuation of those m entioned last year, and th e readings have been reduced. F u rth e r experim ents are contem plated. In th e m eantim e th e re su lts are being w orked up by th e S uperin ten d en t.
Nocturnal R adiation.-The observations w ith m inim um therm o m eters referi'ed to la s t y ear have been continued. P latinum Thermometers.-O bservations have been m ade from tim e to tim e of th e read in g s of six platinum therm om eters in ice and steam , and of certain of th e num ber in su lp h u r vapour and in m olten silver, special atten tio n being paid to changes of zero.
A series of com parisons of m ercury and platinum therm om eters a t tem p eratu res above 100° C. has been m ade, th e therm om eters being im m ersed in a w ell-stirred fusible m etal bath, kindly len t by M r. C. T. Heycock, F.Tt.S., and Mr. Neville. The com parisons w ere in itiated by th ese gentlem en, -who visited the O bservatory during several days in Jan u ary .
E a rly in th e year a platinum resistance therm om eter was buried underground along w ith two iron resistance therm om eters of a type invented by P rofessor H. C allendar, F .R .S ., and Mr. E. H. Griffiths, F .R .S . D u rin g th e y ear readings of earth tem peratures have been tak en usually twice a day, and a re p o rt on th e behaviour of th e instru m en ts has been subm itted to the M eteorological Council, on whose behalf the experim ents were undertaken.
Small inconsistencies in the behaviour of the resistance box used w ith th e platinum therm om eters having been b ro u g h t to light, th e Com m ittee have arranged w ith D r. H arker, late of Owens College, M anchester, to investigate the m atter, so th a t the defect may be rem edied.
Photographic Test fo r Lenses.-Difficulties having been repeatedly m et w ith in applying the present tests for curvature, astigm atism , and definition, experim ents have been made which m ay lead to replacing or supplem enting these tests by direct observations and m easurem ents on a photographic plate. The num ber of in stru m ents rejected in 1895 and 1896 on account of excessive erro r or for o th er reasons was as follows :-Report o f the Kew Observatory Committee. 1895 The high standard of excellence to w hich atten tio n was draw n in last y ear's R eport has been fully m aintained, and th ere has been a m arked increase in th e num ber of watches which have obtained th e hig h est possible form of certificate-th e class A especially good-(involving the attain m en t of 80 p er cent, of the total m arks), no less th an 96 being so classed.
The 583 w atches received were entered for trial as below :-F o r class A, 400 ; cla,ss B, 115 ; class C, 50 ; and 18 for th e subsi d iary trial. Of these 14 passed th e subsidiary test, 118 failed from various causes to gain any ce rtificate; 25 were awarded class C certificates, 111 class B, and 315 class A ; of the latter, 96 obtained th e h ig h est form of certificate, class A, especially good.
In Appendix I I I w ill be found a table giving th e results of trial of the 96 watches w hich gained the h ighest num ber of m arks d uring th e year. The first place was tak en by Messrs. Stauffer, Son, & Co., London, w ith a keyless, going-barrel, chronom eter-w atch, No. 147, 545 , w ith the " Tourbillon " escapem ent, which obtained 89-4 m arks out of a m axim um of 100. The perform ance of the first 4 watches on th e list, em bracing 1 " Tourbillon " movement, 2 B ar-levers, and 1 " K arru sel," is very fine, and the m arks obtained are unusually close.
Owing to considerations of space, it is intended to publish in future annual R eports p articu lars as to th e first 50 watches only w hich come up to th e standard of 80 m arks and over.
If a larger num ber should reach th a t standard, they will be mentioned in a full list w hich will be sent for publication to the horological journals.
I t is intended shortly to suspend the class C test for watches.
Marine Chronometers.-D u rin g the year, 61 chronom eters have been en tered for the Kew A and B trials, of w hich 51 were certificated, and 10 failed to pass.
The new gas boiler for th e w atch oven has been very successful, and the difficulty of regularly" m ain tain in g the tem p eratu re a t about 90° F. has been greatly reduced, and a considerably h ig h er tem p era tu re could be easily obtained.
The im provem ents to th e re frig e ra to r m entioned in last year's R eport have also proved of considerable advantage.
The m ean tim e standard clock " F re n c h " has had new seconds contact pieces, &c., fitted to it by7 D en t & Co. , and has been fixed in a tiew position in th e S outh H all, where the daily ran g e of tem p era tu re is but small.
Report o f the Kew Observatory Committee.
P aper.-P repared photographic pap er has been supplied to th e O bservatories at H ong Kong, Lisbon, M auritius, St. P etersburg, Toronto, Oxford (R adcliffe), and S tonyhurst, and th ro u g h th e M eteo rological Office to Aberdeen, B atavia, F o rt W illiam , and V alencia.
Anemograph and Sunshine Sheets have also been sent to H ong K ong and M auritius, and papier Saxe to Coimbra.
Exhibition at Glasgoiv.-A selection of photographic curves from the various self-recording instrum ents, along w ith photographs of clouds and of sun spots, was shown during th e sum m er a t an exhibi tio n prom oted by th e C orporation of Glasgow. The exhibits have all been safely returned.
House, Grounds, and Paths.-These have been kept as usual throughout the year.
Dines' Pressure Tube Anemometer.-A self-recording tube anem o m eter belonging to the M eteorological Office was erected on the roof early in December. Its vane is approxim ately a t the same level as the cups of the standard " Robinson " Anemometer.
Ships' Compasses.-The test applied to ships' compasses has been revised and extended, w ith the kind assistance of C aptain E. W . Creak, R.N., F .R .S., so as to b rin g it m ore into line w ith th a t approved by th e A d m ira lty ; and it is intended shortly to p u t the new regulations into operation. W ith a view to dcing1 so, an appa ratus has been obtained from Mr. A. W. Dover .................................................... C o m m issio n s:-P u rc h a s e of I n s tr u m e n ts a n d P h o to g r a p h ic P a p e r fo r C o lonial a n d F o re ig n In s titu tio n s , (fee. 
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8 B a la n c e in h a n d ( P e tty C a s h 
A u d ited on b eh a lf of th e R oyal Society a n d fou nd c o rre c t.
12th of J a n u a r y , 1897. 
P articulars.
£ s.
S u p e r in te n d e n t. 'ort o f the R oyal G eographical Society, to whom a report will shortly be subm itted. Library.-D u rin g th e year th e Com m ittee lost th e valuable services of M i\ R . S. W hipple, son of the late S uperintendent, w'ho had acted as L ib rarian an d A ccountant. The vacancy th u s occasioned on the staff has been filled by th e appointm ent of M r. G. E. Bailey, pre viously em ployed in lib rary and bursarial w ork a t K in g 's College, C am bridge.
T he num ber of publications received d uring th e year was m uch as usual. Volumes 14 to 36 of th e 5 th Series of th e ' Philosophical M agazine ' have been purchased to fill a gap.
Audit, Sfc.-The accounts for 1896 have been audited by Mr. W . B. Keen, C h artered A ccountant, on behalf of the R oyal Society, and by Mr. R. H . S cott on behalf of th e Committee.
The p resent system of book-keeping having now been in operation for two years, the com parison of the expenditure of the present and previous years, suspended in 1895, has been resum ed; it will be found on th e opposite page.
The C om m ittee found them selves in a position to purchase in November £400 In d ia 3-| per cent. Inscribed Stock.
The staff employed is as follows :- 
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Comparison of E x p en d itu re d u rin g th e Y ears 1895 and 1896. Report o f the KewObservatory Committee.
L ist of In stru m en ts, A pparatus, &c., th e P ro p erty of th e K ew O b servatory Com mittee, a t th e present date out of th e custody of th e S u p erin ten d en t, on Loan. Report of the Kew Observatory Committee, 14-7 11*8 12*4 12*8 32*9 13*0 13*1 12*91 12*8 12*3 11 *9 12*7 14 *7| Feb. .. 17 -0 12*1 12*6 12*8 12 *6 12*5 12 *4 12*4 12*2 11*9 12*3 13*2 14-91 March.
18-4 12*2 12-2 12*4 12 *1 12*1 11 *9 11*8 11 *3 9*9 9*6 11 *8 14 891 Oct. ,.
14-3 9*0 8*8 9-1 9*0 9 0 8*7 8*4 7*9 7*2 7*6 9*6 12 -2 jP Not. ..
6
8-5 8*7 8*9 9*1 9*2 9*2 8*7 8*5 8*2 7*9 9*1 10 -8 1 Dec. .. 10-7 7*4 7*8 8*1 8*3 8*5 8*5 8*3 8*2 8*2 8*3 8*3 9-3 | Mean 14*6 10*2 10 *4 10-7 1 10 -7 10*7 10 6 J10 *4 10*2 9*6 9*6 j 10*8 12 -8]
Summer.
April.. 15*4 9 6 10 *0 10-2 10*3 9*9 9-8 8*6 7*1 I 6-3 6-2 8*2 11 *41 May .. 14*5 9-9 9*8 9-6 9*2 8*4 7-3 6*2 5-4 5*6 6*5 9*0 11*41 Ju n e .. 14*9 8*8 8*8 8-3 8*2 7*7 6*4 5*3 5-2 5-7 7*1 9*1 11*61 July .. 14*2 9-6 9*6 9-4 8*8 8*4 7*4 6*3 5*8 6 3 7*6 9*5 11 8] Aug. .. 15 *3 8*5 8*8 8*6 8*2 7*9 7-3 6*7 6-3 6-5 7*8 10*2 12 *9 p Sept. .
• 16 *0 8-7 8*8 8*7 8*5 8*2 7-7 6*9 6 0 5 3 _ 6-4 9*8 13 *21
Mean 15*1 9*2 9*3 9 1 8-9 8*4 7*6 6*7 6*0 6*0 6-9 9*3 12 ( 3 •00002|4* *00002|+ *000011 + *00001 + *00002 4-*00002 4-*00002 -*00002! -*00007 -*00013 -*00017 -*00017
Notb.-When the sign is 4-the 
5.
6.
7.
8. •389 • 216 Yearly daily by gauge 1*75 feet above ground.
Aug-----
t
As registered by the anemograph.
X
The number of rainy days are those on which 0*01 inch rain or melted snow was recorded.
Meteorological Observations.- Table III A P P E N D IX I I I .- Table I . C h a n g e of r a te w ith | c h a n g e of p o sitio n .
T e m p e ra tu re com p e n s a tio n . D aily v ariatio n of ra te .
-1 C h an g e of r a te w ith | j c h a n g e of po sitio n .
1 T e m p eratu re com -| p en satio n .
P en d an t up.
P e n d a n t rig h t.
P e n d a n t le ft.
[______________ ..... 129113 Single overcoil, s .r ., g .b . , " K a rru s e l" 
